FXR-mediated regulation of eNOS expression in vascular endothelial cells.
The farnesoid X receptor (FXR) is a member of the nuclear receptor superfamily that is highly expressed in liver, kidney, adrenals, and intestine. FXR was previously proposed to play an important role in the pathogenesis of cardiovascular diseases via regulating the metabolism and transport of cholesterol. We have recently shown that FXR is also expressed in rat pulmonary vascular endothelial cells (EC) and that activation of FXR leads to inhibition of endothelin-1 expression. In the present study, we examine whether activation of FXR also affects the expression of endothelial nitric oxide synthase (eNOS) in rat, bovine, and sheep vascular EC. Treatment of vascular EC with a FXR ligand resulted in upregulation of expression of eNOS mRNA and protein and an increased production of nitrite/nitrate. FXR appears to induce eNOS expression at a transcriptional level because (1) upregulation of eNOS mRNA expression was abolished by the treatment of a transcription inhibitor, actinomycin D; and (2) eNOS promoter activity was significantly increased by pharmacological or genetic activation of FXR. Functional analysis of rat eNOS promoter identified an imperfect inverted repeat DNA motif, IR2 (-628AGCTCAgtGGACCT-641), as a likely FXR-responsive element that is involved in eNOS regulation. These results support the notion that vascular FXR may serve as a novel molecular target for manipulating the expression of eNOS for the treatment of vascular diseases.